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Abstract: 
In this paper, we empirically investigate the link between exchange rate 
accommodation and inflation persistence in Europe. We extend and adjust the model 
proposed by Alogoskoufis and Smith (1991) to the case of a small open economy 
which manages its exchange rate to an (exogenously given) anchor country, 
Germany. According to the model,  the first derivative of inflation persistence with 
respect to exchange rate accommodation is  unambiguously positive. We propose to 
use the real exchange rate as an appropriate empirical proxy for the unobservable 
degree of exchange rate accommodation and estimate a non-linear autoregressive 
inflation equation for ten European countries (excluding Germany) for the period 
1970:2-1998:2. Overall, we are unable to reject our starting hypothesis: lower 
exchange rate accommodation results in lower inflation persistence. 
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1. Introduction 
 
Since the late 1970's or early 1980's, a major shift in monetary policy goals can be 
observed in most industrialized countries. The permanently high inflation in the 
preceding decade in combination with low economic growth significantly increased the 
general awareness of the costs of inflation. Also, a consensus gradually arose with 
respect to the limited role and effectiveness of macroeconomic demand management 
through monetary policy. Consequently, central banks increasingly opted for obtaining 
and subsequently maintaining low inflation or price stability as their primary policy goal. 
To achieve this goal, central banks have used different strategies, such as explicit 
 monetary targeting, exchange rate targeting relative to a low-inflation country, or in 
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more recent years indirect inflation targeting. In general, these attempts have been 
successful. In almost all  member countries of the EU inflation now is low and stable as 
opposed to the situation about  twenty years ago. In Europe, the foundation of the 
European Monetary System (EMS) with the corresponding fixed Exchange Rate 
Mechanism (ERM) is generally assumed to have contributed to the decline in inflation1. 
Herz (1992), for instance claims that the ERM functioned as a D-mark zone where 
Germany took the role of the low-inflation anchor country. Other (high-inflation) countries 
then borrowed credibility to lower domestic price expectations in an attempt to increase 
their own reputation at relatively low costs2.  
A related but somewhat neglected issue in this respect is whether inflation 
persistence has changed over the past decades as well. Lower inflation persistence 
implies lower disinflation costs. Put differently, a rise inflation now is much harder to 
                                            
1 See for an analysis of this development in the context of the European Monetary System 
Giavazzi and Pagano (1988), and Artis and Nachane (1990). In this literature, changing price 
expectations have a central position. Other (floating) non-ERM countries witnessed a similar inflation 
reduction, however, see De Grauwe (1990) for a comparative analysis. 
2 See also De Grauwe (1991), Fratianni and von Hagen (1990),  and Koedijk and Kool (1992) 
for an analysis of the D-mark zone hypothesis. 
 
 3 
undo in the future under high persistence than under low persistence. Therefore, the 
degree of persistence constrains current monetary policy. 
Dornbusch (1982), Alogoskoufis and Smith (1991) -- henceforth AS (1991) -- and 
Algoskoufis (1992) develop theoretical models which show that inflation persistence is a 
function of the degree of monetary policy accommodation.3  AS (1991) and  Algoskoufis 
(1992) use a symmetrical two-country model and distinguish between average (world) 
inflation persistence and relative inflation persistence. Average persistence is 
determined by money supply accommodation, while relative persistence is a function of 
exchange rate accommodation.  
Obviously, the link between exchange rate accommodation and relative inflation 
persistence is the relevant case to consider for small open economies which fix (or 
manage) their exchange rate relative to a large anchor country.  Also, the monetary 
history of Europe over the past three decades shows that the degree of exchange rate 
accommodation varies considerably over time and between countries. Especially the 
Southern-European high-inflation countries have been accommodating most of their 
cumulative inflation differentials with Germany until the mid or late eighties. Despite the 
presence of the ERM, exchange rates were adjustable through realignments rather than 
fixed. ERM-realignments became scarcer only after 1986, implying more strict 
                                            
3 In Alogoskoufis (1992), price stickiness and persistence is based on staggered wage 
contracts, following Taylor (1979), for instance. AS (1991) base persistence on price adjustment costs, 
like Rotemberg (1982) and Mankiw (1985).  Recently, Fuhrer and Moore (1995) provide an alternative  
model to explain persistence, which is based on relative wage considerations of private agents. 
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adherence to the fixed-exchange rate constraint. The ERM crises of 1992 and 1993 and 
the widening of the ERM bands afterwards imply an increase in accommodation. 
Despite the importance of the issue, empirical evidence on changes in the degree 
of (relative) inflation persistence is mostly lacking. To our knowledge, Anderton (1997) is 
the only example of such analysis. Anderton reports evidence which is generally -- 
though not completely -- supportive of a decrease in  inflation persistence in the 1980's 
relative to the 1970's. However, Anderton does not explicitly link the empirically 
observed degree of persistence to changes in accommodation over his sample, as 
suggested by the theoretical framework. Moreover, his analysis ends in the third quarter 
of 1992 to avoid problems associated with the ERM crises and the ensuing potential 
regime change. 
In this paper, our purpose is first to extend and adjust the AS (1991) model to the 
case of a small open economy which manages its exchange rate to an (exogenously 
given) anchor country. Moreover, in the original model of AS (1991), the sign of the 
effect of changes in exchange rate accommodation to changes in (relative) inflation 
persistence is ambiguous. We augment the model with an equation which captures the 
expected long-run mean-reversion of the real exchange rate. Due to this extension, the 
first derivative of persistence with respect to exchange rate accommodation becomes 
unambiguously positive4. Second, we propose to use  the level of the real exchange rate 
                                            
4 See Kool and Lammertsma (1997) for an exposition and elaboration of this effect. 
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as an appropriate empirical proxy for the unobservable degree of exchange rate 
accommodation. Third, we specify and estimate a non-linear autoregressive inflation 
equation for ten European countries (excluding Germany) for the period 1970:2-1998:3. 
The (non-linear) use of the real exchange rate in the inflation equation avoids the need 
to arbitrarily choose structural break-points and allows for a continuous estimate of 
inflation persistence over the sample period. 
Clearly, the analysis then is based on the joint hypothesis of the appropriateness 
of  the level of the real exchange rate as a proxy for exchange rate accommodation in 
Europe and of the validity of the theoretical model. Our results provide overall supportive 
evidence for the existence of a positive link between exchange rate accommodation and 
inflation persistence. For most countries, persistence was reduced during the eighties, 
but increased again after 1992, suggesting an increased degree of short-run inflation 
independence for European countries relative to Germany. 
The paper is set up as follows. In section 2, we present the extended and 
adjusted small-country version of the original AS (1991) theoretical model and derive the 
effect of accommodation on inflation persistence. In section 3, we discuss the data and 
present the empirical specification. In section 4 the results are presented, while 
summary and conclusions are in section 5. 
 
 
2. The theoretical link between accommodation and persistence 
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In this section, we provide the theoretical model underlying our empirical analysis. We 
take AS (1991) as our starting point. Whereas they use a symmetrical two-country 
model, we use a small economy variant, where the anchor country (Germany) is taken to 
be exogenous. In the AS (1991) framework, the direction of the effect of exchange rate 
accommodation on inflation persistence is ambiguous. Kool and Lammertsma (1997) 
show that the ambiguity is ultimately due to the assumption that the level of the real 
exchange rate is non-stationary. Although the debate on the validity of Purchasing 
Power Parity -- and consequent stationarity of the real exchange rate -- has not been 
decisively settled, considerable empirical evidence exists to support the long-run 
stationarity of real exchange rates5. Therefore, we introduce this stylized fact explicitly in 
our model6. It will be shown that the link between exchange rate accommodation and 
inflation persistence then becomes strictly positive. 
The model presented here is a standard demand-supply aggregate model with 
price-setting firms for a small open economy. For convenience we assume the 
exogenous foreign log price level p* and foreign interest rate  i* to be zero in the 
                                            
5 Rogoff (1996) offers a balanced overview. Recent evidence in support of long-run PPP may 
be found in Lothian (1997), Lothian and Taylor (1997) and Koedijk, Schotman and van Dijk (1998). 
6 The hypothesized mean-reversion of the real exchange rate is based on the notion that 
(semi-)persistent real shocks which would affect the long-run real exchange rate level generally are 
scarce. Then, monetary (policy) shocks dominate real exchange rate behavior both in the short and the 
long run. 
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theoretical model. Equation (1) represents the equilibrium in the domestic goods market 
(IS-curve), where the logarithm of aggregate demand (y) depends on the real interest 
rate and real exchange rate respectively. i equals the nominal interest rate, while p is the 
logarithm of the domestic price level and e is the log nominal exchange rate. υ is a 
demand shock. Equation (2) is interest rate parity, reflecting perfect capital mobility, 
while equation (3) characterizes the exchange rate regime followed by the monetary 
authorities. The authorities accommodate a fraction φ of deviations between the 
domestic and foreign log price level through exchange rate devaluation. Note that no 
explicit money demand equation is required, as it only serves to pin down the domestic 
money supply, given the monetary authorities' reaction function (3). 
ypsilon + )p-e( + )p+]p[E-i(- = y tttt1+tttt βα  
e -] e[E = i t1+ttt  
p = e tt φ  
Equations (4)-(6) represent the supply side of the economy. The second order difference 
equation in the log of the domestic price level (equation (4)) is derived from the 
assumption of the existence of a large number of monopolistically competitive firms. 
Each firm is forward-looking and sets its price by minimizing an intertemporal loss 
function which penalizes both price deviations from the optimal price and price changes, 
due to for instance menu costs. Here λ is the discount factor and θ measures the 
marginal cost of price adjustment versus the marginal cost of maintaining suboptimal 
prices. q is the log of labor productivity, w is the log of nominal wages, v represents the 
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mark-up factor in prices and π is the optimal rate of price adjustment7. In equation (5), 
wage setters are forward looking and base their wages both on expected consumer 
prices and labor market conditions as measured by unemployment. _ is the exogenous 
supply of labor and l is actual labor demanded. ω is the target reservation wage. Finally, 
equation (6) reflects the assumption that output is proportional to labor, given exogenous 
labor productivity. 
πλ
λνλθλλθ
λθ -1 - )q-w+(1 - p1 - p))+(1+1( =] p[E tt1-tt1+tt  
ωεδδ tt1-ttt1-tt  +] l-n[E -] e)-(1 + p[E = w  
q - y = l ttt  
Equation (7) extends the original AS (1991) model to include the expected mean-
reversion of real exchange rates. er symbolizes the log real exchange rate. For 
simplicity, we assume that the long-run logarithmic real exchange rate equals zero. 
er =] er[E t1+tt µ  
The solution to equations (1)-(7) can be easily found by a process of substitution. The 
resulting expression for the domestic price level is: 
                                            
7 We refer to AS (1991) and Lammertsma (1997) for a more complete derivation and 
discussion. 
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]z[E
1       
  
 = p1 +] p[E)
]+)-(1)[-(1+))-(1+(-+1+(1 -] p[E 
t1-t
1-tt1-t1+t1-t
λθ
λλθ
βµαφεφδδθ
 
where 
πλθνωεε )-(1 -  +  - q1)-( + n = z ttt  
Following AS (1991), equation (8) can be rewritten as  
]z[E
1 =] p[EL ) + )F+(- F( t1-t21t1-t2121
2 ρρθρρρρ  
 
where (ρ1 +ρ2) equals the coefficient of Et-1[pt] in equation (8), and  ρ1 ρ2 equals 1/λ, the 
coefficient of pt-1 in (8). F and L are the forward and backward shift operators 
respectively, and ρ1 and ρ2 are the two roots of the difference equation (8). Both roots 
are positive and they lay on either side of unity. Under the assumption that ρ1 is the 
smaller root, equation (10) results in  
]z[E)-(F
 + p =] p[E t1-t
2
21
1-t1t1-t ρθ
ρρρ ∆∆  
Under the assumption that the stochastic elements in z -- that is q and ω -- are random 
walks with drift, the last term on the right-hand side of equation (11) is well-behaved and 
stationary. Consequently, inflation follows an AR(1) process with autoregressive 
parameter ρ1. This latter parameter characterizes the persistence of inflation and is an 
implicit function of the accommodation parameter φ. To derive the impact of φ on ρ1 note 
 
 10 
that the characteristic equation of the second-order difference equation on the lefthand-
side of equation (8) equals:  
 
ρρρρ 21212  = c  ),+(- = b      wherec, +bz  + z  
Then,  
])4c-b( + [b2
1- = 1/221ρ  
and 
)]+)-(1(+)-[(1])4c-bb( + [1
2
1- =      
  
 c)4c-b(+
b])4c-bb( + [12
1- =  
1/2-2
1/2-21/2-21
βµαεδλθ
φφφ
ρ
∂
∂
∂
∂
∂
∂
  
Since the expression [1+b(b2-4c)-1/2] is negative by definition, the derivative in equation 
(14) is unambiguously positive as long as µ is smaller than 1, that is as long as the real 
exchange rate is mean-reverting. This theoretical result will be the null hypothesis to be 
tested in the subsequent empirical work8. 
                                            
8 Note that only countries which have adhered to some sort of exchange rate management are 
included in our analysis. For large -- and possibly more closed -- economies whose monetary policy 
preferences are mainly domestically determined, it is not exchange rate accommodation which affects 
inflation persistence, but domestic monetary accommodation. This would likely be the case for the US, 
Japan and Germany. 
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3. Data and model specification 
 
In the empirical analysis, we consider inflation persistence in ten European countries 
relative to Germany. These countries are Austria (au), Belgium (bg), Denmark (dk), 
France (fr),  Ireland (ir), Italy (it), the Netherlands (nl), Portugal (pt), Spain (sp), and the 
United Kingdom (uk). Out of the current fifteen members of the European Union, 
Luxembourg has been excluded because of its monetary union with Belgium,  Greece 
for data problems and Sweden and Finland for their only recent entry in the EU. Austria 
on the other hand is included because of its explicit  though unilateral D-mark peg over 
the past decades. Obviously, the above countries differ substantially both in size, 
openness, economic autonomy and actual exchange rate policy. On the one extreme, 
the Netherlands and Austria are small open economies neighboring Germany, which 
have maintained an almost perfect peg to the D-mark since the late seventies. On the 
other extreme, the United Kingdom is larger, less focused on continental Europe in 
terms of trade and more autonomous in policy matters. It has switched between 
episodes of almost pure floating and periods of D-mark shadowing. Consequently, the 
data allows for a comparison of widely differing degrees of exchange rate 
accommodation both between countries and over time per country. 
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3.1 Data 
For all countries plus Germany, quarterly CPI-series  have been obtained from the IFS-
database  (line 64) through DATASTREAM for the period 1969-1998. For Ireland, the 
incomplete IFS-series has been updated using the series from the Irish Statistical Office. 
Subsequently, the CPI series have been used to compute quarter-to-quarter 
(logarithmic) inflation for each country9.  
End-of-quarter exchange rates relative to the US dollar have been extracted from 
the same IFS-database (line ae). For the analysis, all US dollar exchange rates have 
been converted into D-mark exchange rates. The logarithm of each country's real 
exchange rate (er) relative to Germany will play a central role in the analysis as it proxies 
for exchange rate  accommodation. Empirically, it is defined as the logarithm of [E*PG/Pi] 
where E is the amount of currency units i per D-mark and PG and Pi are the price index 
of Germany and country i respectively10. 
 
                                            
9 Anderton  (1997) computes inflation as the change in the log of the CPI relative to the same 
quarter in the previous year. This generates an overlapping data series with an MA(3) pattern. 
10 The empirical definition of the real exchange rate is more general than that used in the 
theoretical derivation, as the German benchmark price level is allowed to change as well. 
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3.2 Model Specification 
The empirical counterpart of equation (11) should have the following general form: 
u +  )( + c = t1-tt πφαπ  
where π is inflation and u represents the error term. According to the theoretical 
framework, the persistence parameter α is a function of the degree of accommodation φ. 
 This raises the issue of measuring actual accommodation.  
Anderton (1997) circumvents this problem. He disregards the dependency of α on 
φ and estimates an equation similar to (15) over sub-periods. For each sub-period, α is a 
constant. However, α may change across sub-periods11. Anderton then compares α-
estimates across sub-periods and concludes that persistence significantly changes 
across sub-periods. The timing of structural breaks in persistence is assumed to 
coincide with the often used breaking points in the history of European exchange rate 
policy, like the founding of the ERM in the first quarter of 1979 and the increased 
discipline in the ERM in late 1982 or early 1983.  Anderton fails to provide evidence on 
whether the chosen break points signal changes in actual accommodation. Moreover, 
the theoretical framework suggests that the link between accommodation and 
persistence is continuous rather than discrete.  
Here, we propose a different approach, using a well-known characteristic of the 
ERM. Whenever European high-inflation countries in the past chose to fix their 
                                            
11 In fact, this is the same approach AS (1991) follow when empirically comparing fixed and 
floating exchange rate regimes from 1862 to 1987 for the United States and the United Kingdom. 
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exchange rate to the D-mark in the ERM, they faced a gradual real appreciation. As long 
as they refused to accommodate the inflation differential with Germany, their real 
exchange rate fell. A devaluation on the other hand to accommodate the accumulated 
inflation differential, would cause a real depreciation and a (temporary) gain in 
competitiveness. Obviously, the (logarithmic) level of the real exchange rate relative to 
its mean -- which is defined as er -- then provides a straightforward and continuous 
measure of the accumulated degree of past accommodation. In this paper, we exploit 
this property of the real exchange rate and include it non-linearly in equation (15). This 
leads to the following specification12: 
u + ) + er( + c = t1-t11-t0t πααπ  
                                            
12 The above non-linear specification is reminiscent of though not strictly comparable to the 
approach taken in the smooth transition autoregressive modeling literature. See, for instance, Lin and 
Teräsvirta (1994) and Eitrheim and Teräsvirta (1996). 
Persistence then is measured by the expression (α1+α0ert-1 ). Since quarterly inflation 
series have more complicated dynamics than the AR(1) of equation (16), we include lags 
up till the fourth quarter. The final regression specification becomes: 
u+er+ +  +  +  + c = t1-t1-t04-t43-t32-t21-t1t παπαπαπαπαπ  
with persistence being defined as (α1+α2+α3+α4+α0ert-1 ). Two versions of equation (17) 
will be estimated in section 4. In the first one, we focus on domestic inflation in each of 
the countries as dependent variable, while in the second variant the inflation difference 
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with Germany is taken to be the dependent variable. The first version most closely 
matches the assumption of exogenous and stable inflation and inflation persistence in 
Germany. In the second one, we relax this assumption and take possible variation in 
Germany's inflation into account as well. 
 
 
4. Results 
 
As a first step in the analysis, we provide supportive evidence on the two assumptions 
underlying the regression in equation (17). The first of these assumptions is the 
stationarity of inflation -- or the inflation differential with Germany for that matter --, which 
follows from the theoretical model. According to the derivation in equations (9)-(14), ρ1 
should be lower than unity, which implies a stationary inflation process. Second, we have 
augmented the original AS (1991) theoretical model with equation (7) which reflects 
expected mean-reversion in the log of the real exchange rate. As a consequence, 
persistence becomes unambiguously positively related to the level of exchange rate 
accommodation. With nonstationary real exchange rates, the direction of the 
accommodation effect on persistence become ambiguous and tests become harder to 
interpret. For this reason, stationarity (mean-reversion) of the logarithmic real exchange 
rate should be a stylized fact of the data. Moreover, in case the logarithmic real 
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exchange rate would be nonstationary, equation (17) would contain a nonstationary 
explanatory variable and coefficient α0 would be biased towards zero. 
In table 1 we summarize the evidence on the basis of our sample for the period 
1969-1998. Phillips-Perron unit root tests are used to capture general dynamics of the 
disturbance term. For inflation and inflation differentials relative to Germany, the 
specification includes  four lags, an intercept and trend. For the logarithmic level of the 
real exchange rate in deviation of its mean, results are reported for a specification with 
four lags, excluding an intercept and trend13. The evidence clearly supports the 
stationarity of both inflation per country and the inflation differential between each 
country and Germany over the sample. The evidence on the stationarity of the log level 
of the real exchange rate is less strong, though generally positive as well. Only for 
Austria and Ireland, a unit root cannot be rejected at the 10% level.  However, especially 
in view of the long lags in mean reversion generally found in the literature on the one 
hand and the low power of unit root tests on the other, we feel justified in interpreting our 
results as generally supportive of mean-reversion of real exchange rates. In the 
remainder we will use this as a maintained hypothesis. 
In table 2 we present the regression results of country-wise estimation of equation 
(17). Insignificant lags have been deleted. White’s heteroskedasticity-consistent 
                                            
13 In the more extended specification including a trend and intercept, both were generally 
insignificant for the real exchange rate. For Denmark and Portugal a marginally significant trend term 
was found. Remember er has a zero mean by construction. 
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standard errors have been used to compute t-values. The latter are reported in the table 
in parentheses below the coefficient estimates. For each country the fit and regression 
characteristics are acceptable. Note though that it is not the purpose of fitting an optimal 
forecasting function for inflation. The coefficient α0 which is associated with the non-
linear accommodation term is always positive and significantly so at the 5 percent level 
for Austria, Denmark, the Netherlands, Portugal, and the United Kingdom. For Belgium, 
Ireland, Italy and Spain marginal significance around the 10 percent level is realized. 
Only for France, the resulting coefficient is insignificant. Overall, we conclude that our 
results lend credibility to the joint hypothesis of (i) exchange rate accommodation being 
appropriately measured by the level of the real exchange rate and (ii) inflation 
persistence being positively dependent on the level of accommodation14. 
                                            
14 As an additional exercise, we replaced the non-linear term α0ert-1πt-1 in equation (17) by the 
term  α0( ert-1+ert-2 +ert-3 +ert-4)πt-1. Since the results are qualitatively similar, they remain unreported. 
However, they are available from the author on request. 
So far, each equation has been estimated separately. Now, we re-estimate the 
country-specific regressions simultaneously using SUR. The results remain qualitatively 
similar in terms of inflation dynamics. However, the significance of the non-linear term 
increases considerably for most countries. To save space, table 3 only reports the α0-
coefficients with the associated t-value for each country found under SUR-estimation for 
the period 1970:2-1998:3. Now only for Italy an insignificant coefficient is reported, while 
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for France marginal significance is gained. In all other countries, the accommodation 
effect on persistence is  significantly positive.  
Finally, we observe that a Wald-test on the equality of α0 across Belgium, 
Denmark and the Netherlands can not be rejected. Neither can the restriction of equality 
of α0 for all other countries be rejected15. Re-estimating the SUR-system under these 
restrictions again leaves the inflation dynamics roughly unaffected. In table 4, we report 
the α0 -estimates for Belgium, Denmark and the Netherlands on the one hand and the 
remaining countries on the other. For both groups of countries, the coefficient is strongly 
significant. For the three small countries neighboring Germany, the impact of 
accommodation on inflation persistence is certainly stronger than for the other countries. 
In table 5, we report results for inflation differential regressions in a similar form as 
table 2. The analysis is repeated here for each country’s inflation differential relative to 
Germany. The evidence corroborates out earlier findings. Again a strictly positive effect 
of accommodation on inflation persistence is found, which is insignificant for France and 
the Netherlands only. Especially for Belgium, Italy and Spain, the size and significance of 
α0 increases considerably. 
For a more detailed view on the development of persistence across time, we use 
the results from table 2 to compute a time series of inflation persistence for each 
                                            
15 Austria in fact is an intermediate case. Inclusion in the group of Belgium, the Netherlands 
and Denmark is clearly rejected. Its inclusion into the other group formally cannot be rejected, although 
it is a borderline case. Nevertheless, it is a sort of outlier in that group too. 
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country; the series are presented in figure 1. Obviously, persistence which has been 
earlier defined as (α1+α2+α3+α4+α0qt-1 ) is a linear function of a country’s logarithmic real 
exchange rate with respect to Germany.  
According to the time paths displayed in figure 1, the dynamics of inflation 
persistence have been more complex, heterogeneous and time-varying than suggested 
by the simple break-point analysis of Anderton. On the other hand, the period 1979-1983 
for many countries indeed is one in which dramatic changes in inflation persistence have 
taken place. Also, we confirm Anderton’s conclusion that countries generally 
experienced a downward shift in persistence in the early eighties as compared to the 
seventies for Austria, Denmark, Ireland, the United Kingdom, Spain (actually more the 
late seventies), Italy, and to a lesser extent the Netherlands.  
However, our results allow a more precise discussion of the experience in 
individual countries. Necessarily, such discussion is less formal and more speculative in 
nature. In our view, it is nevertheless valuable as it allows for a more economic approach 
to evaluate the plausibility of the results. 
First, persistence in France has been oscillating approximately around a 
stationary level of about 0.9 over the whole sample. This explains the insignificance of α0 
in our regressions for France. Economically, it implies that the French-German real 
exchange rate has been more or less constant. In view of the persistent  -- though 
declining -- inflation differential between these two countries over the whole sample, it 
suggests that France generally implemented its own domestic monetary policy and kept 
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its exchange rate aligned with realized inflation differentials. As a corollary, it means that 
the convergence of French to German inflation over the past decade has not been 
achieved primarily by lower exchange rate accommodation but by lower monetary 
accommodation at home. If true, French inflation persistence should be modeled as a 
function of domestic monetary accommodation rather than as a function of exchange 
rate accommodation. 
Second, all of Germany’s small neighbors -- Belgium, Denmark, the Netherlands, 
and Austria -- experience a downward shift in inflation persistence as early as the mid-
1970's. Speculatively, one might argue that participation in the so-called “snake-
arrangement” that was set up after the demise of the Bretton Woods system is 
underlying this feature for the first three countries. From 1974 onward, Austria gave 
absolute priority to the unilateral peg of the schilling to the D-mark, see Kool (1995).  
Third, the United Kingdom and Ireland both experienced a significant downward 
shift in persistence around 1980. As for France, one might question the appropriateness 
of modeling UK inflation persistence as a function of exchange rate accommodation 
rather than domestic monetary accommodation. In fact, the UK formally floated against 
the D-mark in the late seventies and early eighties and initiated a disinflation on its own 
in this period through tight domestic monetary policy. However, Bean (1988) argues that 
the implemented monetary contraction explains approximately half of the observed real 
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appreciation of the pound against other currencies in this period16. In that respect, the 
decline in persistence may be correctly captured by our exchange-rate-based 
accommodation measure even when caused by a monetary contraction at home. For the 
case of Ireland, two possibly complementary  explanations can be offered for the decline 
in persistence in the early 1980's. On the one hand,  entry in the ERM in 1979 may have 
contributed to the observed downward shift in persistence -- similar to what happened in 
Italy around that time for instance. On the other hand, the United Kingdom and Ireland 
were closely connected up till that point through the one-to-one currency peg. Also, 
bilateral trade with the UK was a dominant characteristic for the Irish economy. In 
combination, these two factors may have led to a spill-over effect on Irish inflation 
persistence from the British monetary contraction as well. 
Fourth, a number of the traditionally weak currency countries in the EMS show an 
additional decline in inflation persistence around the years 1985-1986. Anderton refers 
to this as the hardening of the ERM constraints. This includes Belgium, Denmark, and 
Italy. Even later, the same holds for Spain and Portugal around 1987. Both entered the 
ERM even later than that, but started shadowing the D-mark prior to entry. 
                                            
16 Bean (1988) attributes the other half of the real exchange rate appreciation of the pound in 
the early 1980's to the discovery and exploitation of natural resources in British part of the North Sea. 
Fifth, for almost all countries, inflation persistence increases after the 1992-1993 
ERM crises, though with different degrees. Certainly, the increased fluctuation margins 
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allow a larger degree of exchange rate accommodation and therefore of inflation 
independence. However, countries have used this increased freedom only to a limited 
extent in most cases. Alternatively, one could argue that the observed increase in 
inflation persistence in fact follows from the permanent shift in Germany’s real exchange 
rate due to the German unification in 1990. The required real appreciation of the D-mark 
has been brought about mainly through persistently lower inflation in the rest of Europe, 
given the fixed exchange rate constraint. Since prices are sticky in the short run and only 
gradually adjust, the prolonged period of price adjustment may have led to a (semi-
permanent) increase in inflation persistence in most European countries during the 
transition. 
 
 
 
5. Summary and conclusions 
 
In most industrialized countries, inflation was high and rising in the seventies, declined in 
the eighties and stabilized at relatively low levels in the nineties. Since the early 1980's 
monetary policy became increasingly oriented at price stability. In Europe, the founding 
of the European Monetary System in 1979 and the functioning of the ERM since that 
time has contributed to the convergence of inflation in the participating countries to that 
of Germany, the low-inflation anchor country. Literature on this topic abounds. 
 
 23 
Strikingly, little attention has been paid empirically to the development of inflation 
persistence. Anderton (1997) is an exception. The issue deserves closer attention in our 
view, however. Since higher inflation persistence implies higher disinflation costs, the 
degree of persistence provides an important constraint on current monetary policy.    
Attempts to develop theoretical models which link inflation persistence to 
monetary policy accommodation can be found in Dornbusch (1982), Alogoskoufis and 
Smith (1991) and Alogoskoufis (1992). In general, the literature distinguishes between 
domestic monetary accommodation through a money supply reaction function and 
exchange rate accommodation. Obviously, the latter case is important for small open 
economies which manage their exchange rate with respect to some anchor country. 
In this paper, we start from the theoretical framework developed by Alogoskoufis 
and Smith (1991).  Our purpose is first to adjust the AS (1991) symmetrical two-country 
model to the case of a small open economy which manages its exchange rate to an 
(exogenously given) anchor country. Also, we augment the model with an equation 
reflecting expected long-run mean-reversion of the real exchange rate. This makes the 
first derivative of persistence with respect to exchange rate accommodation 
unambiguously positive.  
Second, we propose to use  the level of the real exchange rate as an appropriate 
empirical proxy for the unobservable degree of exchange rate accommodation. Third, we 
specify and estimate a non-linear autoregressive inflation equation for ten European 
countries (excluding Germany) for the period 1970:2-1998:2. The (non-linear) use of the 
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real exchange rate in the inflation equation avoids the need to arbitrarily choose 
structural break-points and allows for a continuous estimate of inflation persistence over 
the sample period. Clearly, our tests are for the joint hypothesis of the validity of the 
model and the appropriateness of our accommodation measure. 
We then first report evidence based on unit-root tests in support of two 
assumptions underlying the analysis: the stationarity of inflation and of the level of the 
logarithmic real exchange rate. Subsequently, we show that a significantly positive 
relation exists between inflation persistence and exchange rate accommodation as 
measured by the log real exchange rate for a majority of the countries investigated 
individually. Estimating the inflation equations for all countries simultaneously even 
strengthens the results. Variations in the specification of the non-linear accommodation 
term or switching from inflation to inflation differentials with Germany as the dependent 
variable yields qualitatively similar results. Overall, we are unable to reject our starting 
hypothesis, that lower accommodation results in lower persistence. 
In practice, the results point out that inflation persistence has been declining in 
the eighties for most countries, with an upward shift again after the early nineties. 
Experience differs substantially across countries, though. On the other hand, groups of 
countries may share specific patterns in inflation persistence across time. In section 4, 
we have made an attempt to link our empirical results to actual policy performance in 
various countries in a narrative way. Admittedly, such attempt is somewhat speculative 
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in nature. Nevertheless, it clarifies the impact policy choices and preferences may have 
on inflation characteristics.  
As a final caveat, we should mention that our results point at the possibility that 
monetary policy in especially France and the United Kingdom has been influenced by 
domestic priorities to such extent, that exchange rate accommodation for these countries 
may not have been the major determinant of inflation persistence. Possibly, money 
supply accommodation should have been taken into account. If so, they belong more to 
the category of the United States, Japan, and Germany than to that of the small 
European countries which follow Germany. However, the investigation of the effect of 
money supply accommodation on inflation persistence for countries with more policy 
autonomy is left for future research. 
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Table 1 Unit root tests 1969:3-1998:2 (Phillips-Perron) 
 
 
 
au 
 
bg 
 
dk 
 
fr 
 
ir 
 
it 
 
nl 
 
pt 
 
sp 
 
uk 
 
π  12.04 
 
5.43 
 
9.48 
 
3.77 
 
7.34 
 
4.07 
 
9.11 
 
6.68 
 
7.28 
 
7.51 
 
π-πge 
 
13.17 
 
6.82 
 
10.18 
 
5.94 
 
7.85 
 
4.78 
 
12.54
 
6.53 
 
7.27 
 
8.14 
 
er 
 
1.32 
 
2.45 
 
1.88 
 
3.58 
 
1.57 
 
2.16 
 
2.3 
 
2.1 
 
2.05 
 
2.05 
Note: Entries in the table are (absolute values of) t-statistics to test for a unit root. In the rows 
for inflation and inflation differentials, the specification includes 4 lags, an intercept and a 
trend. Critical values are 4.04 (1%), 3.45 (5%), and 3.15 (10%). In the bottom row for the 
real exchange rate level, the specification includes 4 lags, but excludes a trend and 
intercept. Critical values are 2.58 (1%), 1.94 (5%), and 1.62 (10%). 
  
Table 2 Inflation regressions 1970:2-1998:2 
πt = c + α1 πt-1 + α2 πt-2 + α3 πt-3 +α4 πt-4 + α0 πt-1* ert-1 + ut 
 
 
 
au 
 
bg 
 
dk 
 
fr 
 
ir 
 
it 
 
nl 
 
pt 
 
sp 
 
uk 
 
interce
pt 
 
1.25 
(4.19
) 
 
0.41 
(1.27
) 
 
2.10 
(3.91
) 
 
0.37 
(1.39
) 
 
1.18 
(1.96
) 
 
2.30 
(3.72
) 
 
0.51 
(1.40
) 
 
3.96 
(3.75
) 
 
1.18 
(1.53
) 
 
1.88 
(2.38
) 
 
π-1 
 
- 
 
0.37 
(3.54
) 
 
- 
 
0.60 
(6.74
) 
 
0.18 
(1.66
) 
 
0.72 
(9.35
) 
 
- 
 
0.28 
(2.33
) 
 
- 
 
0.26 
(3.16
) 
 
π-2 
 
- 
 
0.28 
 
0.28 
 
- 
 
 
 
- 
 
0.30 
 
- 
 
0.23 
 
- 
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(2.59
) 
(2.22
) 
(3.49
) 
(1.87
) 
 
π-3 
 
- 
 
- 
 
- 
 
0.32 
(3.44
) 
 
0.29 
(3.12
) 
 
- 
 
- 
 
- 
 
0.33 
(3.47
) 
 
- 
 
π-4 
 
0.62 
(8.90
) 
 
0.26 
(2.84
) 
 
0.29 
(2.52
) 
 
- 
 
0.33 
(3.29
) 
 
- 
 
0.56 
(8.85
) 
 
0.36 
(4.22
) 
 
0.29 
(3.15
) 
 
0.47 
(4.67
) 
 
π-1*er-1 
 
2.15 
(5.35
) 
 
1.78 
(1.84
) 
 
3.73 
(5.45
) 
 
0.73 
(1.21
) 
 
0.87 
(1.55
) 
 
0.66 
(1.67
) 
 
2.25 
(2.50
) 
 
1.60 
(2.90
) 
 
0.54 
(1.71
) 
 
1.00 
(3.02
) 
 
adj R2 
 
0.62 
 
0.66 
 
0.47 
 
0.77 
 
0.56 
 
0.65 
 
0.69 
 
0.42 
 
0.6 
 
0.53 
 
SEE 
 
2.05 
 
2.04 
 
3.47 
 
1.99 
 
4.74 
 
3.58 
 
1.9 
 
7.32 
 
3.86 
 
4.4 
Note: t-values are reported below the coefficients in parentheses. 
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Table 3 Unrestricted SUR-estimation 1970:2-1998:2 
 
 
 
au 
 
bg 
 
dk 
 
fr 
 
ir 
 
it 
 
nl 
 
pt 
 
sp 
 
uk 
 
π-1*er-1 
[α0] 
 
1.39 
(3.45
) 
 
2.17 
(4.16
) 
 
3.23 
(4.61
) 
 
0.61 
(1.65
) 
 
0.79 
(2.66
) 
 
0.35 
(1.29
) 
 
2.39 
(4.03
) 
 
1.00 
(2.33
) 
 
0.76 
(2.37
) 
 
1.30 
(5.32
) 
Note: t-values are reported below the coefficients in parentheses. 
 
Table 4 Restricted SUR-estimation 1970:2-1998:2 
 
 
 
bg=dk=nl 
 
au=fr=ir=it 
=pt=sp=uk 
 
 π-1*er-1 
 [α0] 
 
2.45 
(7.05) 
 
0.85 
(6.46) 
Note: t-values are reported below the coefficients in parentheses. 
 
Table 5 Inflation differential regressions 1970:2-1998:2 
(π-πge)t = c +α1 (π-πge)t-1 + α2 (π-πge)t-2 + α3 (π-πge)t-3 +α4 (π-πge)t-4 + α0 (π-πge)t-1* ert-1 + ut 
 
 
 
au 
 
bg 
 
dk 
 
fr 
 
ir 
 
it 
 
nl 
 
pt 
 
sp 
 
uk 
 
intercept 
 
0.29 
(1.49) 
 
0.26 
(1.24) 
 
1.04 
(2.40)
 
0.28 
(1.02)
 
0.90 
(2.19)
 
1.29 
(2.65)
 
0.26 
(1.28)
 
3.48 
(3.44) 
 
1.47 
(2.85) 
 
1.36 
(2.89)
 
[π-πge]-1 
 
- 
 
0.35 
 
- 
 
0.31 
 
0.18 
 
0.44 
 
- 
 
0.26 
 
- 
 
0.20 
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(3.52) (4.12) (1.86) (4.50) (2.33) (2.30)
 
[π-πge]-2 
 
- 
 
- 
 
- 
 
- 
 
- 
 
- 
 
- 
 
0.32 
(3.77) 
 
- 
 
0.19 
(2.43)
 
[π-πge]-3 
 
- 
 
 
- 
 
- 
 
- 
 
0.27 
(2.54)
 
- 
 
- 
 
- 
 
0.35 
(3.54) 
 
-0.20 
(1.94)
 
[π-πge]-4 
 
0.53 
(6.18) 
 
0.45 
(6.10) 
 
0.51 
(5.50)
 
0.54 
(5.41)
 
0.30 
(3.33)
 
0.26 
(2.94)
 
0.67 
(8.99)
 
- 
 
0.37 
(4.93) 
 
0.44 
(4.70)
 
[π-πge]-1*er-1 
 
2.31 
(2.78) 
 
5.10 
(2.59) 
 
3.84 
(2.76)
 
1.63 
(1.42)
 
0.96 
(1.27)
 
1.17 
(2.01)
 
2.49 
(1.30)
 
1.46 
(2.17) 
 
0.83 
(2.06) 
 
1.54 
(3.95)
 
adj R2 
 
0.35 
 
0.47 
 
0.29 
 
0.57 
 
0.44 
 
0.56 
 
0.44 
 
0.36 
 
0.46 
 
0.51 
 
SEE 
 
2.1 
 
2.16 
 
3.87 
 
2.4 
 
4.5 
 
3.57 
 
2.09 
 
7.24 
 
4.24 
 
3.88 
Note: t-values are reported below the coefficients in parentheses. 
 
 
